Background: The value of preoperative biliary drainage (PBD) on the surgical outcome after pancreaticoduodenectomy (PD) is still a point of controversy. The aim of this study was to identify the impact of biliary drainage (BD) prior to PD on the postoperative outcome. Methods: The data of patients, who underwent PD from February 2009 to February 2017, were retrospectively studied. A comparison was performed between 2 groups of patients; group A (with PBD) and group B (without PBD), according to preoperative, operative and postoperative data. Results: PD was performed in 158 patients with periampullary lesions. Group A, included 76 patients (48.1%) while 82 patients were included in group B (51.9%). The incidence of major postoperative complications was significantly higher in group A (P=0.04). The infectious complications were higher in group like; positive intraoperative bile culture (P=0.06), intraabdominal abscess (P=0.07) and wound infection (P=0.04). Also, hospital stay and mortality were higher in group A (P=0.05 and 0.08, respectively). High preoperative bilirubin level was not a risk factor for major postoperative complications (P=0.12). Conclusion: Patients with PBD had a significantly higher incidence of major postoperative complications mainly of infectious ones, thus PBD should be performed only in selected patients, not as a routine prior PD.
INTRODUCTION INTRODUCTION
function and the outcome after surgery. However, there is still controversy over the use of preoperative biliary drainage (PBD) before PD (1, 2) .
Some literature showed the improved results of surgery with PBD. Others reported no effect or there was an increase in postoperative complications (infectious complications, delayed gastric emptying, biliary or pancreatic fistula), hospital stay and mortality, with an end result of increasing the cost of surgery. Thus some centres do not recommend PBD to be a routine before resectable tumour and reserve it for severe hyperbilirubinemia or cholangitis (3) (4) (5) .
Biliary drainage can be done either by endoscopic retrograde cholangiopancreatography (ERCP), endoscopic nasobiliary drainage (ENBD), or percutaneous transhepatic drainage (PTD), with reported different surgical outcomes with the use of each technique (6) (7) (8) . The aim of this study was to show the effect of preoperative endoscopic biliary drainage (EBD) on postoperative morbidity and mortality after PD surgery.
PATIENTS AND METHODS PATIENTS AND METHODS

Patients
A retrospective study was conducted for patients who underwent PD between February 2009 and February 2017 at the National Liver Institute, Menoufia University, Egypt. The data were collected after institutional review board approval.
ERCP was the method of BD in this study. Our patients were divided into 2 groups; group A (with PBD) and group B (without PBD). Patient demographics, preoperative, operative and postoperative clinicopathological data were collected, analyzed and compared between the 2 groups.
Operative Details
PD was performed for periampullary lesions (either benign or malignant). Classic PD or pyloruspreserving PD (PPPD) were included in the study. Pancreatic anastomosis was performed by pancreaticogastrostomy (PG) or pancreaticojejunostomy (PJ) (either duct to mucosa or jejunal loop invagination). The pancreatic texture was assessed by surgeon experience and pancreatic duct diameter was calculated.
Postoperative follow up
The early postoperative complications were assessed by the Clavien-Dindo classification of surgical complications (9) from I to V, depending on the main complications of each patient. Complications ≥ grade IIIa were considered as major complications. Postoperative complications like biliary leakage, postoperative pancreatic fistula (PPF), post pancreatectomy haemorrhage (PPH), and delayed gastric emptying and their grades were defined and classified according to the International Study Group of Pancreatic Surgery (ISGPS) definitions and grading (10) (11) (12) . The postoperative follow up of the patients was from the day of surgery to February 2018 with a mean follow up period of 43 months.
Statistical Analysis
The analysis of the data was performed using SPSS version 21.0 (Chicago, IL, USA). The comparison between categorical variables was performed by Fisher's exact test or χ 2 -test. In continuous variables, the differences between the means were compared by independentsample T-test or Mann-Whitney U test. Independent risk factors for major postoperative complications were assessed in multivariate analysis using linear regression model. Significant P value was considered when <0.05.
RESULTS RESULTS
Pancreaticoduodenectomy was performed in 158 patients with periampullary lesions (malignant and benign). Group A, included 76 patients (48.1%) while 82 patients (51.9%) were included in group B. In group A, 48 patients (63.2%), underwent biliary drainage before the surgical consultation, mainly the early cases. The indications of ERCP in other patients were a very high bilirubin level affecting liver function, cholangitis, and/or delay in the elective surgery.
The complications after ERCP were: stent dysfunction and pancreatitis in 20 patients (26.3%), bleeding in 5 patients (6.6%) and duodenal perforation in 2 patients (2.6%); most of these complications delayed the PD operation. The mean duration between PD and the surgery was 5.5 weeks (range, 2-34 weeks).
The two groups were compared regarding the patient demographics, preoperative and operative data (table 1). Univariate analysis presented a significant difference between both groups regarding gender (P=0.01), preoperative total bilirubin level (P=0.04) and operative blood loss (P=0.03). Serum level of carbohydrate antigen (CA) 19.9, and positive lymph nodes (LNs), were higher in group A, but without a statistically significant difference (P=0.07).
The overall incidence of postoperative complica- was significantly higher (P=0.05), and also hospital mortality, but without a statistical significant difference (P=0.08).
The risk factors for postoperative major complications (table 3) were: PBD (P=0.03), the high serum level of CA19.9 (P=0.03), soft pancreatic texture (P=0.02), operative blood loss (P=0.01), perioperative blood transfusion (P=0.03), positive LNs in histopathology (P= 0.04). In multivariate analysis the independent risk factors for major postoperative complications were high CA19.9 (P=0.034) (HR=1.2; 95% CI: 0.82-1.7), and operative blood loss (P = 0.042) (HR=1.0; 95% CI: 0.92-1.1). High preoperative bilirubin level (>15 mg/dl) was not a risk factor for major postoperative complications (P=0.12).
The hospital mortality rate was as follows: in patients with PBD 11.8%, and in patients without PBD 2.4% (P=0.08).
DISCUSSION DISCUSSION
Patients with OJ have a high risk of bacterial translocation with endotoxemia and inflammatory cascades which can alter the cardiac, hepatic or renal function (1,13).
Whether to perform or not PBD for patients with OJ is still a debatable point. Many retrospective and prospective literature studies discussed this issue with different conclusions (13) (14) (15) . Experimental studies had shown that reduction of serum bilirubin level can improve the liver and immune system function with correction of the coagulation profiles (15, 16) . Liu et al, showed that serum bilirubin did not significantly affect postoperative complications after PD (17) as reported in our study. In contrast, Smith et al reported that the high preoperative bilirubin level had negative feedback on early postsurgical outcome (18) . The threshold level of bilirubin which may need PBD for better prognosis after surgery is still in need of further large volume studies. In this study bilirubin level > 15 mg/dl has no negative impact on postoperative complications.
Several early retrospective and meta-analysis studies comparing preoperative biliary stenting or the lack of it showed that there was no difference in postoperative outcome regarding different complications or hospital mortality (19, 20) . But later meta-analyses showed the increased incidence of infectious complications (6, 14) as shown in our study. Some studies noticed that nearly 42-79% of patients with PBD underwent the drainage procedure by the gastroenterologist before evaluation or consultation of the surgeon (13, 21) , as seen in our early cases, but in last 3 years of this study there was established OJ meeting and board for discussion of these patients with OJ and selection of the proper management plan for each case.
Singhirunnusorn et al, proved a no significant difference in mild and major complications of patients with PBD (42% and 37%, respectively) in comparison to (35% and 32.8% respectively) in patients without PBD. They also reported no significant difference in hospital mortality, and each complication alone like biliary fistula, pancreatic fistula, WI, and reoperation (22, 23) . In contrast to our study with a significant difference in major complications, but maybe the definition of major complications that made these changes of results between the different studies. Liu et al, also reported no significant difference in any of the complications between both groups of patients with PBD and without PBD with moderate increase of; positive bile culture (12.8% vs 5.9%, respectively), IAA (17% vs 11.8%) and WI (14.9% vs 8.7%, respectively) (17). The average incidence of WI in some literature studies was 5.5% -21.5% (22, 24) .
In contrast to previous studies, Van der Gaag et al, reported in their randomized controlled trial that the incidence of severe complications was 74% in patients with endostenting versus 39% in patients with early surgery without PBD, but most of these complications were due to the procedure of ERCP, not to postsurgical complications (3). Also, Ng et al, reported a high incidence of overall infectious complications in the group of PBD than the other group without drainage (77% versus 67%, respectively). Wound infection was the highest complication (41%) of the infectious ones, followed by IAA (29%) (16) , as observed in our study. But we had a lower incidence of infectious complications than the former study.
The optimal duration of BD before PD is still unclear. In one of the animal studies, the optimal time for restoration of most of the hepatic functions, biliary epithelium and immune system functions was 4-6 weeks, even if bilirubin has decreased to its normal levels before this duration. So the short period of PBD may be the cause of failure of biliary stenting to improve the outcome after the operation. Also, the long duration of biliary stenting has its drawbacks of increased liability of repeated attacks of cholangitis, bacterial colonization, inflammation and fibrosis in the wall of the bile duct with a subsequent more difficult operation and a higher incidence of biliary leakage (15, 25) . Many studies observed polymicrobial organisms in bile cultures withdrawn during the surgery in patients with biliary stenting. E-coli and Klebsiellapneumoniae were the most common bacterial infection (16, 26) as reported in our study. Other large volume studies are needed for the justification of the optimal time of PD needed before surgery to have a better outcome. Another debatable issue is the best method of BD: whether internal by endoscopy or external by PTD. Kitahata et al, reported that PTD has the least postoperative complications than ENBD and ERCP. But PTD has its disadvantages of stent displacement or external tube traction by the patient, and a relative risk of increased tumour seedling (27) . One of meta-analysis discussed the complication of ERCP that was used for PBD and demonstrated that 27.4% of the patients had complications related to the procedure and may be the cause of the surgical delay, and 33.8% had stent dysfunction prior to PD and most of them needed stent replacement (13, 14) . We had nearly percentages of ERCP complications as seen in the previous study. Also, the type of the stent either plastic or covered metallic stent may affect the outcome, with better results for the metallic stent for long waiting before PD as in patients with neoadjuvant chemotherapy (28, 29) .
CONCLUSION CONCLUSION
In conclusion, patients with PBD still have the risk of ERCP complications that may delay the time of elective surgery. PBD had significantly higher incidence of major postoperative morbidity mainly of infectious complications and higher hospital mortality. PBD should be performed only in selected patients as in cases with cholangitis or sever hyperbiliubinemia not as a routine before PD. Preoperative high bilirubin level is not a risk factor for postoperative complications and should not be a contraindication for surgery.
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